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DETAILED ACTION 

Response to Amendment 

1. Applicant's amendment of claims 1,81, and addition of claim 98 is acknowledged 
and has been entered. 

2. Claims 1-2, 4-11, 13, 15, 17-19, 22, 28, 30-31, 34-37, 81-82, 93-98 are currently 
pending and under examination. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claim 35 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

5. Claim 35 is rejected under 35 U.S.C. 1 12, second paragraph, as being incomplete 
for omitting essential steps, such omission amounting to a gap between the steps. See 
MPEP § 2172.01. The omitted steps are: the steps that discuss applying a catalytic metal 
colloid to the reaction site. In particular, the specification discloses that flowing of a 
metal precursor through the channel can result in the formation of an opaque layer, due to 
the presence of a catalytic metal colloid associated with an antibody-antigen complex 
formed (see p. 4, lines 13-20, p. 26, line 30 - p. 27, line 10). Therefore, the method would 
require first contacting the analytes with a binding partner labeled with a catalytic metal 
colloid in order for the metal precursors to have its intended purpose. 
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Claim Rejections - 35 USC §103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1, 2, 6-1 1, 15, 17, 18, 19, 28, 94, 96 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Miethe et al. [US 6,488,894] in view of Zabetakis et al. [US 
5,268,147]. 

With respect to claims 1-2, Miethe et al. teach a reaction site comprising a 
reaction chamber, and a first and second fluid reagents statically stored in a segregated 
reagent column and are separated by partitions or inert and substantially immiscible gas 
or liquid volumes in a capillary and sealed by a closure member and a plunger (see entire 
publication, in publication, in particular column 2, lines 44-55, column 3, line 65 - 
column 4, line 10, column 6, lines 10-50, figs 11-12). The two liquids may then be 
discharged in a simple, precise, chronologically defined and sequential manner into the 
reaction chamber without prior mixing of the reagents and wherein the reaction chamber 
and the reagent column may be part of a common platform (column 2, lines 30-37, fig. 1, 
column 35-45, claims 1-3). Miethe et al. fail to teach that the third immiscible gas or 
liquid volume is also delivered to the reaction site. 

Zabetakis et al. teach a liquid analysis system and method that delivers a stream 
of successive sample liquids test packages comprising alternative segments of a sample 
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and first reagent liquids, a buffer liquid, a second reagent liquid, and air, to a reaction 
site, wherein the test packages are isolated with an isolation liquid which is immiscible 
with the sample, buffer, and reagent liquids, and which is employed to minimize sample 
liquid carryover, and maximize the accuracy of the sample liquids analysis results 
(column 3, line 60 - column 4, line 12). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have stored the reagents in a sealed reagent column, separated by 
immiscible gas or liquid volumes, as suggested by Miethe et al., in order to ensure that 
reagents are discharged in a simple, precise, chronologically defined and sequential 
manner into the reaction, without requiring additional metering equipment and valves, as 
disclosed in Zabetakis. It would have further have been obvious to one of ordinary skill in 
the art at the time of the invention, to maintain the separation of the reagents of Miethe et 
al. by the immiscible fluid, as suggested by Zabetakis, in order to minimize any potential 
sample liquid carryover, and to maximize the accuracy of the sample liquids analysis 
results, while simplifying the reagent column by removing unnecessary elements. 
Furthermore, since the immiscible gas or liquid volumes of Miethe et al. are inert, one of 
ordinary skill in the art at the time of the invention would have had a reasonable 
expectation of success in allowing the immiscible fluid contact the reaction site, as the 
inert gas or liquid volumes would not interact at the reaction sites due to their inertness. 

Miethe et al. teach that the first and second fluids are maintained in a segregated 
reagent column, separated by a third immiscible liquid or gas, but do not teach that they 
are maintained for greater than one day. However, it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
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ranged involves only routine skill in the art. In re Aller, 105 USPQ 233. Therefore, since 
the segregated reagent column is designed for statically maintaining fluids separately for 
storage (abstract), one of ordinary skill in the art at the time of the invention would have 
found it obvious to have statically maintained the fluids separately for greater than one 
day, for whenever the reagents are actually needed. One of ordinary skill in the art at the 
time of the invention would further have been motivated to maintain the reagents 
statically for more than a day, due to the flexibility and efficacy in being able to prepare 
the necessary reagents without the risk of mixing or flowing out. 

8. With respect to claim 6, Miethe et al. teach a tubular receptacle (column 4, lines 
35-40), which is a tube. 

9. With respect to claims 7-9, Zabetakis et al. teach a pumping system at the front or 
back end of the system (column 2, lines 63-69, column 3, lines 3-14), which would create 
a pressure differential across the system (column 3, lines 3-15). Miethe et al. further 
disclose a specific type of pump upstream of the reaction site comprising a plunger 
(column 6, lines 10-50), whereas pumping at the downstream side would involve suction. 

10. With respect to claim 10, Miethe et al. do not disclose a valve, so no valves would 
be actuated (see entire publication). 

1 1 . With respect to claim 1 1 , Miethe et al. do not teach actuation of any device (see 
entire publication). 

12. With respect to claim 15, Bjornson et al. teach antibodies located in the reaction 
site (para. 0030). 

13. With respect to claim 17, Miethe et al. teach that the separating fluid may be a gas 
(column 3, line 65 - column 4, line 10, column 6, lines 10-50, figs. 11-12). 
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14. With respect to claim 18, Zabetakis et al. teach that the sample liquid test 
packages may comprise buffer liquid segments to remove liquid residues and to increase 
the minimization of sample liquid carryover (column 18, lines 35-50). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
for the second liquid to be a rinse solution such as a buffer in order to remove liquid 
residues and to increase the minimization of sample liquid carryover for additional liquid 
segments. 

15. With respect to claims 19, 96, Zabetakis et al. teach preincubation of the sample 
at the reaction site prior to application of reagents (column 24, lines 10-15), which would 
allow for proper processing of the samples by the reagent column. 

16. With respect to claim 28, Miethe et al. depict a vessel having a length to inner 
diameter ratio of at least 10:1 (see figs. 11-12). 

17. With respect to claim 94, Miethe et al. teach a vessel with first and second 
branches in fluid communication (figs. 11-12). 

18. Claims 30-31 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Miethe et al. [US 6,488,894] in view of Zabetakis et al. [US 5,268,147], as applied to 
claim 1 above, and further in view of Strand et al. [US 2002/0199094]. 

With respect to claims 30, 31, Miethe et al. teach the invention as discussed above 
and specifically teach that the reagent column comprises a capillary (column 3, line 65 - 
column 4, line 10), but fail to teach that the inner diameter is less than 1 millimeter or 500 
microns. 
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Strand et al, however, teach that capillary tubes may have inner diameters that 
range from a few microns to about 4-5 mm, and further teach that an exemplary inner 
diameter for a tube is 320 um (para. 0009). Furthermore, it has been held that where the 
general conditions of a claim are disclosed in the prior art, discovering the optimum or 
workable ranged involves only routine skill in the art. In re Alter, 105 USPQ 233. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have a capillary with an inner diameter of less than 1 mm or less 
than 500 microns, through normal optimization techniques known in the art, in order to 
obtain a desired reagent volume and flow rate. 

19. Claims 4-5, 13, 93, 97, 98 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Miethe et al. [US 6,488,894] in view of Zabetakis et al. [US 
5,268,147], as applied to claim 1 above, and further in view of Bjornson et al. [US 
2002/0092767]. 

With respect to claims 4, 5, 13, 93, 98, Miethe et al. and Zabetakis et al. teach the 
invention as discussed above, but fail to teach that the reagent column and reaction site 
are integrally connected on a common platform, such as in a microfluidic device. 

Bjornson et al, however, teach microfluidic chips comprising reagent reservoirs 
for delivering reagent plugs to reaction chambers, and further disclose that this 
miniaturized system of enable multiple laboratory processes to be integrated onboard a 
planar substrate, thus allowing for simultaneous sampling, handling, transferring, and 
processing of samples (para. 0021, 0031). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to integrally connected the reagent column and reaction site fo 
Miethe et al. in a micro fluidic chip such as that disclosed by Bjornson et al, in order to 
allow for simultaneous sampling, handling, transferring, and processing of samples, 
which would allow for a larger number of assays to be performed in a shorter amount of 
time. 

20. With respect to claim 97, Bjornson et al. teach a sample introduction port separate 
from the reagent reservoir (para. 0049). This would allow for application of samples, 
without requiring them to be included with the reagent column, thus allowing for the 
analysis of multiple samples to be performed. 

21 . Claims 34, is rejected under 35 U.S.C. 103(a) as being unpatentable over Miethe 
et al. [US 6,488,894] in view of Zabetakis et al. [US 5,268,147], as applied to claim 1 
above, and further in view of Brock [US 2002/0001818]. 

With respect to claims 34, 36-37, Miethe et al. and Zabetakis et al. teach fluid 
segments, but fail to teach that the segments may comprise a gold-conjugated antibody or 
metal precursor. 

Brock, however, teaches reagents comprising antibodies specific for a targeted 
analyte and labeled with gold, contacting the reagent with the reaction region to allow the 
antibody bind to the analyte, and measuring the resulting signal, which would comprise a 
change in light absorbance or transmission (para. 0012, 0019). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have utilized reagents comprising antibodies specific for a 
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targeted analyte and labeled with gold, such as those suggested by Brock, in the method 
of Miethe et al. and Zabetakis et al, so that labeling of specific targeted analytes during 
sample processing, could be performed. 

22. Claims 81, 82, are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bjornson et al. [US 2002/0092767] in view of Miethe et al. [US 6,488,894]. 

With respect to claims 81, Bjornson et al. teach micro fluidic chips comprising 
reagent reservoirs for delivering reagent plugs to reaction chambers, and further disclose 
that this miniaturized system of enable multiple laboratory processes to be integrated 
onboard a planar substrate, thus allowing for simultaneous sampling, handling, 
transferring, and processing of samples (para. 0021, 0031). 

Miethe et al. teach a reaction site comprising a reaction chamber, and a first and 
second fluid reagents statically stored in a segregated reagent column and are separated 
by partions or inert and substantially immiscible gas or liquid volumes (see entire 
publication, in publication, in particular column 2, lines 44-55, column 3, line 65 - 
column 4, line 10). The two liquids may then be discharged in a simple, precise, 
chronologically defined and sequential manner into the reaction chamber without prior 
mixing of the reagents and wherein the reaction chamber and the reagent column may be 
part of a common platform (column 2, lines 30-37, fig. 1, column 35-45, claims 1-3). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to utilize the reagent columns of Miethe et al. as the reagent 
reservoirs of Bjornson et al, in order to discharge liquids in a simple, precise, 
chronologically defined and sequential manner onto the reaction sites of Bjornson et al., 
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thus further increasing the speed of sample processing, while reducing the number of 
elements necessary to process the samples. 

Miethe et al. teach that the first and second fluids are maintained in a segregated 
reagent column, separated by a third immiscible liquid or gas, but do not teach that they 
are maintained for greater than one minute. However, it has been held that where the 
general conditions of a claim are disclosed in the prior art, discovering the optimum or 
workable ranged involves only routine skill in the art. In re Alter, 105 USPQ 233. 
Therefore, since the segregated reagent column is designed for statically maintaining 
fluids separately for storage (abstract), one of ordinary skill in the art at the time of the 
invention would have found it obvious to have statically maintained the fluids separately 
for greater than one minute, for whenever the reagents are actually needed. One of 
ordinary skill in the art at the time of the invention would further have been motivated to 
maintain the reagents statically for more than a minute, due to the flexibility and efficacy 
in being able to prepare the necessary reagents without the risk of mixing or flowing out. 

With respect to claim 82, Miethe et al. teach that the first and second fluids are 
statically maintained in the segregated reagent column, but do not teach that they are 
maintained for greater than one day. However, it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranged involves only routine skill in the art. In re Alter, 105 USPQ 233. Therefore, since 
the segregated reagent column is designed for statically maintaining fluids separately for 
storage (abstract), one of ordinary skill in the art at the time of the invention would have 
found it obvious to have statically maintained the fluids separately for greater than one 
day, for whenever the reagents are actually needed. One of ordinary skill in the art at the 
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time of the invention would further have been motivated to maintain the reagents 
statically for more than a day, due to the flexibility and efficacy in being able to prepare 
the necessary reagents without the risk of mixing or flowing out. 

Allowable Subject Matter 

23. Claims 22, 95 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

24. Claims 35-37 would be allowable if rewritten to overcome the rejection(s) under 
35 U.S.C. 1 12, 2nd paragraph, set forth in this Office action and to include all of the 
limitations of the base claim and any intervening claims. 

Response to Arguments 

25. Applicant's arguments with respect to claims 1-2, 4-11, 13, 15, 17-19, 22, 28, 30- 
31, 34-37, 81-82, 93-98 have been considered but are moot in view of the new ground(s) 
of rejection. 

Conclusion 

26. No claims are allowed. 

27. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nelson Yang whose telephone number is (571)272-0826. 
The examiner can normally be reached on 8:30-5:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Shibuya can be reached on (571)272-0806. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
28. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Nelson Yang/ 

Primary Examiner, Art Unit 1641 



